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ground in still air, including the power and time 
necessary to overcome the inertia of the machine. 

The above statements, the writer believes, demon
strate the fact that in fly'ing in a wind and making 
a turn, the necessity for quick changes in the actual 
velocity of the machhie, requirell to accommodate the 
speed of the machine to the speed of the wind when 
the direction of the machine is changed, may be such 
as to cause the machine to fall fen want of sufficient 
surplus power to meet such variable conditions, or 
on account of not allowing sufficient time for the small 
amount of power 'available to meet the requirements 
of changes in the actual velocity of the machine. 

In flying in a wind it would seem as if there must 
always be a variable ret!istance or momentum to be 
considered when making a' turn; that this variable 
will be 'PToportionate to the speed of the wind, and 
must be provided 'for, when turning, by the allowanee 
of ample thpe for increase or decrease of the actual 
speed of the machine so that it may at all times 
maintain its normal speed relative to the air. Also 
that, in Iriakirig such adjustments of time and speed, 
the weight of the machine, the normal speed, the 
amount of surface, and the surplus power available 
will all have to receive due consideration-in the 
hands of an expert operator who has become thor
oughly familiar with these conditions and theJr rela
tive values-if safety in flight is to be attained. 

A flyin,g machine cannot, without risk of falling, 
be turned in its course through the air without allow· 
ing tlie neces8a.ry time relative to the power and 
weight to overcome its inertia and maintain its speed 
in the directio� it hll;s turned. 

For the,sake of argument, consider'what would actu
ally happen to a flying: machine weighing 1,000 pounds 
moving through the air at the rate of 60 feet per 
second, or 40 miles per hour, and making a complete 
turn in tile air in six seconds, while the wilid was 
blowing at a speed of 40 miles per hour, the turn to 
commence when the machine WIIB flying against the 
wind and practically' standing still relative to the 
earth. In making such a turn in still air, the machine 
would traverse a true circle a.bout 360 feet in cir
cumfer�ce,.both ip. the air and relative to the earth, 
commencing and OOIDIpleting the turn with the normal 
speed necessary for sustention" 60 feet per second in 
the air and relative to the earth's surface at all points 
of the turn. 

In making a turn in the air with the whid blowing-
10 miles per hour, the machine' would, if it were not 
for the effect of inertia, traversEl a true circle relative 
to the air just as whIm turning in still air; but rela
tive to the 'earth, it would move in the direction in 
which the wind was blowing 60 feet per second. But 
on account of inertia, in making such a complete turn 
the weight of the machine, 1,000 pounds, would have 
to be accelerated from a standing position to a speed 
of 120 feet per second in the flrst three seconds of 
the turn, and, retarded from this speed to a full stop 
in the last three seconds of the turn. 

As a matter, of fact, a flying machine may be turned 
around in about six seconds, ap.d with comparative 
safety, in still air, but to -make such a turn and at 
the same time increase the speed of 1,000 pounds 
weight to 120 feet per second, and again retard it the 
s ame amount in six seconds, is beyond the power avail
able for acceleration or the strength ' of the machine 
to act in retardation, especially if we consider the 
fact that the power available for acceleration would 
be very�all, practically all of the power being actu
ally nece�sary to support the machine in the air. The 
amount 'Df power available over and above that re
quired for sl18tention may be approximated by the 
ability Of the machine to rise. 'For instance, if ,a 

Canada's Asbestos Industry 
CANADA produces 82 per cent of the world's supply 

of asbestos. The companies operating asbestos quar
ries and factories in the Dominion are capitalized at 
$24,290,000. In 1880 only 380 tons Qf asbestos were 
produced, valued at $24,700; whereas in 1909, the pro
ductioQ amounted to 63,300 tons, valued ai $2,300,000. 
In 1909, 3,000 men were employed in the asbestos in
dustry, and received wages amounting to $1,350,OOO� 
These facts and much valuable technical information 
of practical value to the general public are contained 
in a finely printed and well illustrated volume of 316 
pages, just issued by the Mines Branch of the Depart
ment of Mines, Ottawa. This valuable addition to 
the series of monogaphs being issued under the di
rection of Dr. Raanel, was written by Fritz Cirkel, 
M.E., and treats the subject of asbestos from every 
viewpoint: history, geology, pecUiliarities of Can
adian occurrences, quarrying and milling, together 
with statistics, cost of extracUon, its occurrence in 
foreign· countries, and its practical application in the 
arts and manufactures. To give an idea of the enor
mous reserves in some of the asbestos deposits, Mr. 
Cirkel mentions the case of one, the Blake Lake quar
rl., : quebec, wbere there· are lome 46,000,000 tOil' of 

machine weighing 1,000 pounds were capable of rising 
100 feet per minute, this would inliicate that it had 

'3 horse"J)Ower or 100,000 foot pounds per minute of 
surplus power above that required to maintain speed 
of sustention. ' Three seconds is one-twentieth of a 
minute, so that we would have 5,000 foot pounds 
available for three seconds to increase the velocity of 
1,000 pounds weIght to 120 feet per !lecond� 'It would 
take about 140,000 f�t pounds to do this in three 
seconds, or about a minute and a �alf to accelerate 
1,000 pounds weight with the energy available, 5;000 
foot pounds. 

These figures are merely ap.proximations made to 
illustrate the conditions involved., . 

The _ win�, would assist in acceler,,"tion on the flrst 
half of the ,turn, and the resistance of the air to for· 
ward motion would help decrease the time necessary' 
on the last half of the turn, This would materially 
decrease the time required for the cOPlplete turn. The 
arbitrary conditions mentioned herein are used for 
illustration only. The actual time.in which a safe 
turn may l>li made in the air may be closely estimated, 
if we have .the weight of the machinll, know how much 
surplus pow�r it has, know the sPeeli of the machine 
relative to the air, and the speed of the wind. 

The product of these factors would ' be varied some
what by the area of the surface of tile machine, the 
form of tile machine, and the abilitf �f the operator 
to control ijt to tl\e best advantage . •  

I 

A diagr.,m may be made, graphi1-lly showing any 
combin'ation of the conditions goverlllng the turning 
of a flying machine in the air. 

To illustrate the conditions above mentioned, thH 
following ,meth� is suggested: 

-
120 n."''' MC. 

Let A, B, C, band E represent flVll different loca
tions of a machine relative to the earth when flying 
40 miles per hour against a wind blowing 40 miles 
per hour, and making a complete tprn, the dotted 
line representing the course of the l1lachine relative 
to the earth in making the turn, and A, B, C, D and E 
relative positions of the machine during the turn. 
The machine would be standing still at A; it would 
have turned a quarter of a turn and increased its 
speed to 60 feet per, second at B; half a turn and 
a total acceleration of 120 feet per second at C; three· 
fourths of a turn and retarded 60 feet per second at 
D, and a full turn to a stationary pOSition relative 
to the earth at E. It would therefore appear that 
such a turn could not be made safely in much less 
than a minute and a half under conditions previously 
stated. 

If the machine were fly'ing in still air, it would have 
completed a true circle both relative to the air and 
earth,-,,"nd location E would coincide with location A 
on one side of the circle. This it might do safely 
in a fe't{ seconds of time. 

Such" a diagram might be made to show time, 
weight, distance, speeds, etc., and tb.eir relation to 
each other for any speciflc construction of machine, 
and in this way establish limiting conditions which 
would be a guide to the aviator in, governing the 
movemeIil,s of the machine, so as to be able at all 
times to/'J!:eep it under safe control. 

It is '.t6lieved that some of the accidents referred 

asbestos r()ck in sight. The author goes fully into the 
discussion' of foreign asbestos occurrences, and con
siders Russia the only real rival �,s regards extent of 
asbestos resources. But inasmuch as the Russians 
are heavi,ly handicapped by the excessive cost of trans
portation-$35 to $40 per ton to London�erious com
petition is not feared in the leadin� markets of the 
world. Dealing with the practlc/lI, application of as
bestos, Mr. Cirkel lays special emPhasis on the pros
pective increased use of asbestos in tl)e manufacture 
of slate; He says, on page 246: 

"It wlll not be long before the asbestos slate' or 
shinglE' business, which is jUst commencing to be 
felt, will push its way more and more to the front. 
Indeed it is not too much to say that the time is not 
far distant when fully 75 per cent of all asbestos pro
duced in the. world win be used in the manufacture 
of asbestos slate and shingles. The asbestos slate 
business is only four years old, but during that short 
space of time the demand for this article h#lB iQcreased 
to such an extent that factories for this purpose are 
being established all over the world." 

The report covers over three hundred pages, con
tains 66 photo-en�avings, 88 drawings, al)d two maps 
or tbequebec aaboltOl district.. It i8 one of tbe 
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to have been due to a combination of the above named 
causes, and the failure of the aviator to appreciate 
their varying influence as compared' to his speed 
through the air and his relative speed over the earth 
due to the speed of the wind. It is only when quite 
near the earth that the relative speed of the machine 
may be judged of; when higher up, the aviator's at
tention is given to necessary adjustments to meet the 
changing conditions in the air. 

On approaching the ground, he has no way of de
termining the direction or speed of the wind except 
by noting some object such as smoke or a flag, or by 
first fiying in a circle near the earth and noting the 
amount and direction of the side drift of the machine. 
And it must be admitted that to do this even approx
imately must require a highly cultivated sense f)f 
speed and direction. Any speed indicator placed upon 
a machine can only show the speed through the air. 
Nevertheless, such an instrument is of the highest 
importance as a guide, to limit speed in gliding and 
to maintain necessary speed for sustention. It is quite 
possible that accidents have occurred on account of 
lack of knowledge of these relative speeds. 

This paper has been presented with a belief that 
it will give rise to a discussion of the subject which 
may' lead to further investigation, and perhaps de
velop a greater interest in the possibilities of the fiy
ing machine from the standpoint of the engineer. 

The writer has long been interested in this subject 
and determined about a year ago to commence the 
construction of an excperimental machine, with a view 
to in some measure safeguard the operator by devising 
a construction which will, he believes, have a large 
margin of natural inherent stability in the air. 

Before commencing this constructon, he had become 
thoroughly convinced that a machine could be built 
to meet the following requirements, which it is be
lieved are fundamentally essential to safety in flight: 

1st. That the machine should be designed so that 
without manual control, it will automatically assume 
and maintain a straight horizontal line of ftight when 
OIperated under_ power, and a proper minimum gilding 
angle forward when the power is shut off. 

2nd. It must at all times automatically maintain 
its transverse stability when in fiight, or when gliding 
without attention of the operator, or the intervention 
of intermediatory mechanically operated devices. 

3rd. It must be capable of being positively con
trolled by the operator by a single simple controlling 
mem'ber to accomplish all of the operations of steering 
in any direction or of changing the lateral inclination 
of the machine to meet unusual requirements which 
may' be met with in flying or brought about by the 
operator In steering. 

4th. Such a machine should be built so as to have 
the same factor of safety relative to the strains 
in volved in actual flying conditions as would be 
allowed for any other refined construction, upon which 
it is intended to carry the risk of human life. 

These requirements have been stated simply to indi
cate the line of thought which has led up to a, belief 
that BOme combination of the conditions as outlined in 
this paper have been responsible for a number of the 
fatal accidents with flying machines. • 

Acrobatic stunts and thrillers involving quick turns 
have been accomplished with apparent sa,fety by com
petent aviators in still air. To attempt such demon
strations in a strong wind, whether it be blowing 
steadHy or not, before we know definitely about all 
the various factors involved in safety III fiight, seems 
to be, an endeavor to beat some of the well-known 
laws :of the resistance of weight to a change of mo
tion, and likely to prove suicidal for the excperi
menter. 

handsomest, practical, technica:l reports that has been 
issued by the Dominion government. 

G, O. CASES, an English engineer, has suggested a 

novel type of reinforced concrete, in which wooden 
beams and laths take the place of iron rods and wires. 
The new material, which its inventor calls ligno
concrete, is intended as a substitute, not for ferro
concrete in general, but chiefiy for wood as employed 
in the construction of roofs, footways, posts, etc. The 
wooden parts- acts as traction members, and the con
crete as a compression member. 

It has been demonstrated by many tests that ligno
concrete is as strong as ferro-concrete when the 
wooden beams of the former have a cross-section 
which makes them as stron,g as the steel bars of the 
latter. The tractile strength of steel is eight or 
nine times that of wood, but steel is ten to flfteen 
times as costly as timber. Hence ligno-concrete, if 
it proves durable, may advantageously be substituted 
for ferro-concrete in many cases. The question of 
durability can be decided only by time and eXJperience, 
but the many known instances of the permanence 
of wood protected by' cement indicate that the decision 
will be favorable. 
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